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A COMPARATIVE STUDY OF LIVE AND KILLED VACCINES IN 
EXPERIMENTAL TUBERCULOSIS — 


A PRELIMINARY NOTE! 


By B. J. Oxvson, Surgeon, Kart Haser, Surgeon, and Witiarp R. Piacorrt, 
Bacteriologist, United States Public Health Service 

The recent development of an apparatus for the ultraviolet irradia- 
tion of mass quantities of bacteria by Oppenheimer and Levinson (/) 
offered an opportunity for studies of ultraviolet light-killed vaccines in 
comparison with variously prepared vaccines, including BCG, in 
experimental tuberculosis. This report presents the results secured 
with vaccines from one virulent strain of human-type tubercle bacilli 
and with BCG. 

STRAINS OF ORGANISMS 


A strain of BCG, R. L. 173, obtained from the Bureau of the 
Laboratories, New York City Department of Health in September 
1943, has been carried in this laboratory on an inspissated egg medium 
similar to that described by Frimodt-Méiller* (2). The strain of ° 
virulent tubercle bacilli, 199-RB (Mycobacterium tuberculosis hominis), 
was isolated from a patient in Tennessee. This strain was carried on 
the same media as the BCG strain. 


PREPARATION OF VACCINE 


Cultures of the organisms were grown at 37° C. on freshly prepared 
egg slants and were harvested after 12 to 15 days of incubation. The 
growth was removed, weighed, and then ground for 3 hours in a ball 
mill to ensure the. preparation of a uniform suspension. The con- 
centration of the final suspension was adjusted to 1 mg. per cubic 
centimeter. 

EXPOSURE TO ULTRAVIOLET LIGHT 


The exposure time to ultraviolet light varied from 1.23 seconds to 
1.70 seconds per organism. This exposure represents an excess of 


! From the Division of Infectious Diseases, National Institute of Health. 
? No malachite green was added. 
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that necessary to kill; for example, BCG was killed by as little as 
0.06 second per organism. It was felt in these initial experiments 
that definite killing was the primary consideration, although it is 
suspected that such severe treatment is not conducive to the retention 
of maximum antigenicity. Proof that irradiated organisms were 
killed was demonstrated in two ways. Four-tenths of a cubic centi- 
meter of the undiluted irradiated suspension was seeded on each of 
10 tubes of the above-mentioned egg media. An additional 10 tubes 
were seeded with 0.2 cc. of the same suspension. A total of 6 cc. of 
the undiluted vaccine, therefore, was cultured. All cultures were 
observed for a minimum of 180 days before being discarded; in no 
case was growth observed. Each of seven guinea pigs was injected 
intraperitoneally with 5 cc. of irradiated vaccine. No evidence of 
tuberculosis was found at autopsy in these animals after at least 2 
months of observation. 

The live BCG vaccine employed was prepared on each day of vacci- 
nation in the same manner as described, but it was not irradiated. 

Heat-killed vaccines of each strain were prepared by heating com- 
parable suspensions at 80° C. for 1 hour. 

The shortest period of storage of ultraviolet-irradiated vaccine 
before being used in a test was 112 days at 10° C. 


METHOD OF VACCINATION 


Vaccinated animals: Irradiated vaccines.—Group A, 59 guinea pigs. 
Each guinea pig received 5 cc. of irradiated vaccine, 199—RB, intra- 
peritoneally at weekly intervals (March 13, 20, and 27, 1946). 

Vaccinated animals: Live vaccines.—Group B, 48 guinea pigs; each 
received 5 cc. of live BCG vaccine on the same dates as Group A. 

Group C, 59 guinea pigs; each received only a single dose of 5 cc. 
of live BCG vaccine intraperitoneally on March 20, 1946. 

Control group.—Group D and Group E; each group of 60 normal, 
nonvaccinated guinea pigs was given the same challenge dose of 
virulent tubercle bacilli as the vaccinated groups. 

Challenge with virulent tubercle bacillii—On April 17, 1946, each 
guinea pig in the above groups was challenged with 1 mg. of a sus- 
pension of a 15-day-old culture (199—-RB) intraperitoneally. All the 
guinea pigs received the same treatment and were kept in the same 
room, five guinea pigs per cage. No animal was sacrificed, and all 
were observed up to time of death and autopsied. 


RESULTS 


Results are summarized in the accompanying chart. This chart 
gives the death curve (accumulated mortality by days since challenge) 
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for each of the five groups of guinea pigs to date (January 16, 1947). 
The effectiveness of each of the different vaccines is evaluated on the 
basis of ability to prolong the survival time over that of the control 
guinea pigs. It will be noted that no vaccine gave complete protection 
against the massive challenge dose of tubercle bacilli employed. 
Three doses of live BCG (Group B) gave slight, if any, protection. 
The single dose of live BCG (Group C) and three doses of ultraviolet- 
killed virulent tubercle bacilli (Group A, 199-RB) gave the most 
protection and were about equally effective. 

Although not shown on the chart, the results with heat-killed and 
ultraviolet-killed BCG were essentially the same as results obtained 
by the use of three doses of live BCG, that is, relatively ineffective. 
Heat-killed 199—RB was also ineffective in immunizing animals. 


CONCLUSION 


A killed vaccine prepared by ultraviolet irradiation of a virulent 
tubercle bacilli (strain 199-RB) with the Oppenheimer-Levinson 
apparatus and administered in three doses was equal in effectiveness 
to a single dose of live BCG and was more effective than three doses of 
the latter against a massive dose of virulent tubercle bacilli (199-RB) 
in guinea pigs. The ultraviolet-killed bacilli of the virulent strain 
made a more effective vaccine against this strain than the same 
virulent strain heat-killed or ultraviolet-killed BCG. 

Inasmuch as in this initial work the effectiveness of the ultra- 
violet-killed virulent strain was demonstrated by challenge with its 
homologous strain, further work is in progress to test its effectiveness 
against heterologous virulent strains. The comparative antigenicity 
of other virulent strains is also under study. 


REFERENCES 


(1) Oppenheimer F., and Levinson, 8. O.: A new method for the production 
of potent inactivated vaccine with ultraviolet irradiation. I. Principles, 
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(2) Frimédt-Médller, J.: Dissociation of tubercle bacilli. London, H. K. Lewis 
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CONTROL OF ANOPHELINE MOSQUITO LARVAE BY USE OF 
DDT-OIL MISTS! 
By Freperick F. Fereuson, Senior Assistant Sanitarian (R), Earu H. ARNOLD, 


Senior Assistant Engineer (R), and Witu1am M. UpnHo tt, Assistant Sanitarian 
(R), United States Public Health Service 


The commonly used methods of controlling Anopheles quadri- 
maculatus larvae by sprays has involved the application of from 15 


1 From Communicable Disease Center, Technical Development Division (Savannah, Ga.), States 
Relations Division. 
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to 20 gallons of larvicide per acre of water surface. Among the 
first adaptations of DDT to the control of mosquito larvae was the 
application of the same total quantity of material, consisting of a 
quick-breaking DDT-oil-water emulsion using the same types of 
equipment and methods of treatment as formerly. Although this 
method of treatment is highly effective (1), it is also relatively toxic 
to aquatic wildlife, and no manpower savings are realized with its 
use. Since only minute quantities of DDT-fuel-oil solutions are 
required to kill anopheline larvae, equipment and techniques for 
uniformly distributing small dosages were developed (2). The present 
paper details the results of larvicidal tests made with various solutions 
and dosages of DDT in order to determine the most effective pro- 
cedures for the hand distribution of oil mist sprays. 

Experimental plots were selected from the variety of mosquito 
larval habitats found near Savannah, Ga. These were selected 
primarily from the standpoint of permanency, size, type of vegetative 
cover, and density of larval populations. Sampling was done by 
means of dippers, and for the most part, an attempt was made to 
determine the larval instars in the field. A majority of the studies 
entailed pretreatment sampling, with one-day, two-day, three-day, five- 
day, seven-day, ten-day, and fourteen-day posttreatment larval counts. 
Untreated check plots were used when possible, and studies on the 
larvicidal effects of the solvent alone were made. Gross observations 
were made on the condition of other aquatic organisms at each visit 
to an experimental plot. 

No. 2 fuel oil was selected as a solvent, since former work (J, 3, 4, 4, 
and 6) had indicated it to be satisfactory with reference to its DDT 
dissolving capacity, cost, availability, and larviciding results obtained. 
The spreading properties of the solvent were enhanced by the 
addition of a small quantity (0.5 percent) of B-1956? to the 
larviciding formula. Other commercially available materials, such as 
Emulphor AG, Oil Soluble,’ may also be satisfactory as spreading 
agents. In general, the effectiveness of the DDT-oil mists was im- 
proved by the addition of spreading agents. Observations indicated 
that there is considerable variation in the spreading properties of 
the various fuel oils, some of which spread very poorly when applied 
to the water surface. The addition of small amounts of suitable 
spreading agents had the effect of improving the spreading properties 
and of minimizing the importance of the variation. 


? B-1956 is made by Rohm and Haas Company, Philadelphia, Pa. 
’ Emulphor AG, Oil Soluble is made by General Dyestuffs Corp., New York, N. Y 
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EQUIPMENT 


The application of small total quantities of DDT larvicide with 
air-pressure sprayers fitted with mist nozzles may be considered to be 
merely an adaptation of airplane-dispersal methods to hand larvi- 
ciding. The aforementioned DDT formula may be applied at the 
rate of one gallon per acre and be readily dispersed over the breeding 
area with the equipment to be described. 

Agricultural sprayers of the air-pressure type were used in the study. 
These sprayers are fitted with a hand pump for developing pressure 
in the tank and vary in capacity from one and one-half to four gallons. 
The larger sprayer has the greater capacity and, when charged with 
a gallon of larvicide, requires considerably less frequent repumping in 
order to maintain the optimum operating pressure; the smaller sizes 
will be found convenient for use in areas where obstructions such as 
trees or other vegetation are present in the watered areas. 

The sprayers are best fitted with pressure gages recording from 0 
to 100 p. s. i., and with a three- to four-foot-long oil-resistant hose. 
A wand 2 to 3 feet in length is fitted with an atomizing nozzle of small 
capacity which produces a fine mist spray. The pozzle used is of 
very simple construction. It has no moving parts, and is constructed 
of bronze, with the exception of a gauze screen in the body to prevent 
clogging. Since the screen openings are smaller than the flow pas- 
sages, they are the only place which usually requires cleaning, although 
it may occasionally be necessary to clean ‘flow passages and the orifice 
plate. Cleaning is easily accomplished by unscrewing the body from 
the base and disassembling the component parts. Since the internal 
parts can be fitted together only in the proper manner, correct reas- 
sembly is assured. The sprayer is operated at a pressure range of 
from 30 to 50 p. s. i., the average discharge over this range being 
approximately 3.0 gallons per hour. Determination of particle size by 
measuring droplet sizes on carbon-coated slides shows that the mist 
spray produces particles ranging from 70 to 220 microns. Tests per- 
formed showed the mass median diameter of droplets produced over a 
30- to 40-foot swath to be in the range of 100 to 125 microns, the tests 
being made with a 2\-m. p. h. wind blowing. A shoulder strap on 
the sprayer permits the operator to carry the equipment with a mini- 
mum of discomfort. The wand is directed with one hand, the other 
remaining free. 
* Nozzle 1H41 manufactured by the Marley Company, Inc., 4/LN 2.55 manufactured by the Spraying 


Systems Company, and Monarch 5 manufactured by the Monarch Manufacturing Works have been used 
experimentally, and found to be satisfactory. 
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OPERATIONS 


In operation, the sprayer is usually charged with 1 gallon of the 
larvicide. This quantity has been found convenient since it will treat 
approximately an acre of breeding area, does not overload the opera- 
tor, and with the larger volume of air does not require as frequent 
repumping. The sprayer is pumped to a pressure of 50 pounds and is 
not allowed to drop below a pressure of 30 pounds. The vaporous oil 
mist discharged by the nozzle is windborne for considerable distances. 
A swath width of 30 feet was selected since satisfactory results 
were obtained under most conditions encountered (i. e., winds up 
to 5 m. p. h.). With low wind velocities, recovery beyond 30 feet 
is low, while with increased wind velocities the effective swath width 
may be 40 or 50 feet. In treating watered areas, the operator moves 
at a slow pace (approximately 75 feet per minute) through the area, 
holding the nozzle at a height compatible with the particular wind 
velocity. While the mist is visible to some extent, both in the air 
and as it strikes the water surface, it is advisable to ignore it as a 
swath-measurement device. The oil film formed is very slight, thus 
little marker is present on the surface. Hence, it is desirable to mark 
swaths, or to so instruct the operator in the practice of mentally 
demarking them that with practice the swath width may be reasonably 
approximated. As described elsewhere (2), unskilled labor may be 
taught this type of larviciding within a very short period of time. 

Mixing of the larvicide is very readily and simply done by adding 
2% pounds of technical DDT, and 1 quart of B—1956 to 50 gallons of 
clean No. 2 fuel oil. The materials may be introduced through the 
bung of the oil drum, and agitated by tipping or rolling on the ground. 
The drum should be allowed to stand at least 24 hours before use, and 
should be agitated prior to withdrawing any larvicide for transporting 
to the field. Precautionary measures to avoid contamination of the 
larvicide with debris during mixing or handling should be observed, 
in order to eliminate unnecessary clogging of the nozzle in the field. 


EXPERIMENTAL FIELD RESULTS 


In the course of the studies performed, applications of DDT in fuel 
oil were made at the rate of 2, 1, and ¥ gallons of solvent per acre. 
In each case, the amount of DDT varied so as to produce final appli- 
cations ranging from 0.1 to 0.025 pounds of DDT per acre. Table 1 
presents the results of applications of small quantities of DDT-oil 
larvicides applied with mist sprayers. 


727077472 
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TaBLeE 1.—Mortality of anopheline larvae obtained with DDT-fuel otl-B-1956 
solutions, applied with air-pressure hand sprayers, fitted with “atomizing” nozzles 





Larval mortality (percent) and time 








ge Number DDT dos- after treatments (days) 
oil p or acre of tests | age per acre - 
1 day 2 days 3 days 5 days 
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2 3 05 98 99 94 me IER 
1 17 1 94 95 87 40 
1 7 .05 88 94 93 66 
1 2 . 025 6, 92 OF aad 
M4 9 al 95 Of 96 21 
6 5 . 05 93 87 96 22 
lg 2 . 025 98 100 





























These data indicate a high initial kil] of larvae with all designated 
dosages of DDT in the varying quantities of solvent. Reinfestation, 
as shown by an increase in first instar populations, was generally in 
evidence by the third day when favorable weather conditions exist. 
While the population continues to build up, 10 to 12 days may elapse 
before many fourth instar larvae are present. DDT was equally 
effective against all larval instars, but it seemed to have little effect 
on pupae. 

Table 2 presents a comparison of the effectiveness of two types of 
spray distribution under otherwise comparable conditions. A knap- 
sack sprayer was used to apply the larvicide at the rate of 15 gallons 
per acre. This type of application was used for the dispersal of various 
DDT formulas as previously reported (1), and proved to be an 
effective method of distribution, although no manpower savings were 


TABLE 2.—Mortality of anopheline larvae obtained with treatments at the rate of 
15 gallons per acre as compared to mortalities obtained with treatments at the rate 
of 1 gallon per acre. In all cases the DDT application was at the rate of 0.1 
pound per acre ? 














Larval mortality (percent) and time 
after treatments (days) 
Material and rate 
1 day 2 days 3 days 
Emulsions: 
Commercial product with DDT: 
SD ch penn didesbdgucdesct . eer 93 96 
1 gal./acre........-... ‘ dene sdinanagiiré-ate __) reer 100 
DDT-xylene-Triton X-100 '-water: 
asian acnecsudu ane - ask cattle Tutsi 100 100 |.. 
Saiki ess Machado tuck onan be: a Fe Opa 94 |... 97 
Suspensions: 
DDT-ethyl-alcohol-water: 
15 ul aee- SOs FE Ree hah Se “ae 99 99 
DDT-ethyl]-alcohol-water: 
SE bilhninedbnccchustcen niseudbatdoegsocusnemaouees St Beodotness 100 
Surface applications: 
uel oll-DDT-water: 
15 gal./acre___- 96 |), Pee ees 
Fuel ol]-DDT: 
1 Sle cca cata cpm labeas oes sans saeaialcnaasedliaiapal hag abansinip atonal re 100 











i Triton X-100 is an emulsifier produced by the Rohm and Haas Company, Philadelphia, Pa. 
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realized. The treatments at the rate of 1 gallon per acre were made 
with the mist sprayers. As will be noted in the table, no significant 
difference in effectiveness was indicated. Since the same total quan- 
tity of DDT and solvent was used in each case, the distribution of the 
toxic principle was apparently equally effective. 

The experimental application of larvicides at low rates with the 
mist sprayer has proved effective for applying DDT emulsion or 
solution formulas. A companion paper (2) presents the results of 
studies made on areas treated with DDT solutions applied with mist 
sprayers as compared to similar areas treated with DDT dusts and 
paris-green dusts. Data on man-hours requirements showed that the 
mist-spray applications required 1.7 man-hours per acre larvicided, as 
compared to 3.1 for paris green, and 3.7 for DDT dust. The cost of 
larvicide per acre according to late season prices was as follows: 
DDT-oil solution $0.15-$0.20, DDT dust $0.36, and paris-green dust 
$0.25, showing a substantial savings in material costs in favor of the 
DDT-oil applications. The mist-spray larvicide produced con- 
siderably better larval kills than did the dusts, when all instars were 
considered separately. 

Parallel studies performed on the effect of DDT on fish and asso- 
ciated fish-food organisms (7) indicated that routine applications of 
DDT at the rate of 0.1 pound per acre may produce detrimental 
effects on the fish and that applications in the range of 0.05 pound 
per acre may generally be used with reasonable safety. Since mor- 
talities of mosquito larvae obtained with DDT applications in the 
range of 0.05 pound per acre were not significantly different than 
those obtained with 0.1 pound, the lower application rate was selected 
as a recommendation for general operational use by Malaria Control 
in War Areas, the recommended formula being 0.625 percent DDT, 
and 0.5 percent B-1956, in No. 2 fuel oil, with an application of 1 
gallon of solution per acre. 

SUMMARY 


1. Dispersions of mist sprays of DDT-fuel-oil solutions have been 
shown to be a practical adaptation of this insecticide to the control of 
Anopheles quadrimaculatus larvae. 

2. Since the material is equally effective against all larval instars, 
an extension of the larviciding interval from 2 to 3 days may be ex- 
pected over that in use with paris-green dusts. 

3. For routine treatmeats throughout the season, treatment ap- 
plications of no more than 0.05 pound DDT per acre are recommended 
where fish life is of importance. 

4. Mist-spray DDT-oil larvicides may be distributed by means of 
light-weight air-pressure sprayers. This results in less labor fatigue, 
and in the more_effective use of manpower. 
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5. On the basis of current prices, savings in material costs as well 
as labor can be anticipated by the substitution of DDT-oil mist 
sprays for other types of larvicides. 
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THE INACTIVATION OF DDT USED IN ANOPHELINE 
MOSQUITO LARVICIDES ' 


By Wiiu1am M. Upnott, Assistant Sanitarian (R)? United States Public Health 
Service 


INTRODUCTION 


One of the most outstanding characteristics of DDT used as an 
insecticide is its persistence. The residual effectiveness of DDT 
applied to certain wall surfaces for the control of adult mosquitoes 
is measured in terms of months (J). When used in artificial con- 
tainers for the control of larvae of Aedes aegypti (L), DDT may remain 
effective for a period of months (2). On the other hand, when DDT 
is used for the control of anopheline larvae at dosages that are ade- 
quate for high initial mortality and reasonably safe to other aquatic 
forms of wildlife, no residual toxicity is evident 1 to 2 weeks after 
application. Efforts to extend the larviciding interval by increasing 
the dosage of DDT without killing fish, or by changing the type of 
application, have been unsuccessful (3). Even a rather small increase 
in the period of effectiveness of DDT as an anophelive larvicide 
would be most valuable, because it would permit fewer applications 
for control during the season, thus saving greatly on labor as well as 


1 From Communicable Disease Center, Technical Development Division (Savannah, Ga.), States Rela- 


tions Division. 
? The author wishes to express his appreciation to Mrs. C. F. Stierli, Junior Entomologist, for valuable 
aid in conducting the experiments described herein. 
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materials. Therefore, it seemed worthwhile to devote some effort 
to determining the factors in anopheline-breeding areas that inactivate 
the DDT, hoping that the results might suggest a method of over- 
coming these factors and thus of obtaining a longer residual 
effectiveness. 

Preliminary studies (3) have indicated that the presence of mud 
containing at least some organic matter is an important factor in 
the inactivation of the DDT. By adding 100 gm. of bottom mud 
to 250 or 300 ml. of laboratory preparations containing 0.25 p. p. m. 
of DDT, the toxicity to insectary-reared, fourth-instar larvae of 
A. quadrimaculatus (Say) was reduced to 13-percent mortality in a 
24-hour exposure period within 5 days after preparation, whereas 
similar preparations without the bottom mud were still killing 100 
percent of the larvae added thereto 10 days and longer after 
preparation. 

It is not to be assumed from this experiment that mud is entirely 
responsible for the inactivation of DDT in nature. Undoubtedly 
other factors also play a role. It has been shown (3) that the effective- 
ness of DDT as a larvicidal spray is restricted by the distribution of 
the solvent. This is to be expected, inasmuch as DDT does not 
dissolve in water in sufficient quantities to kill larvae of A. quadri- 
maculatus. As a result any faetor, such as wind and wave action or 
the precipitation of a suspension, which reduces the distribution of 
the DDT, will doubtless reduce its effectiveness. That such factors 
are important can be shown by applying a drop of No. 2 fuel oil, 
containing 1.25-percent DDT, to the clean surface of water in a 
crystallizing dish. Under proper conditions, the oil spreads to form 
a uniform film covering the entire surface of the water, but after a 
short time breaks up into a number of lenses separated by apparently 
clean areas. These areas actually are covered by an invisible film, 
as indicated by the fact that an additional drop placed in one of 
these apparently clean areas fails to spread. If, now, a tube is placed 
down through one of these clear areas, care being taken to exclude 
all portions of lenses, larvae confined in such a tube are not 
killed, even though larvae allowed to swim free in the crystallizing 
dish are killed very rapidly. Similarly, if wind or wave action in the 
field were to drive all of the DDT f reparation to one side of the pond, 
no residuum could be expected in those areas free of DDT. 

That wind and wave action are not alone responsible for the loss of 
effectiveness in the field should be apparent from the fact that even 
when the DDT is applied as a tight emulsion or as a suspension 
prepared by diluting an alcoholic solution (95-percent ethyl alcohol) 
with water, breeding occurs within essentially the same period follow- 
ing treatment (3). In such cases precipitation of the DDT could 
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logically remove it from the surface of the pond where anopheline 
larvae feed. However, a similar quantity of DDT, dried onto a 
microscope slide and then placed in a beaker of water, showed high 
toxicity to insectary-reared larvae. Again, glassware that had con- 
tained a considerable amount of DDT was emptied out, dried, and 
thoroughly rinsed in tap water, after which it continued to show 
toxicity. However, bottom-feeding larvae, such as some of the culi- 
cines, can be found living in ponds treated with an alcoholic suspen- 
sion of DDT about as soon as anopheline larvae. 

There are probably other factors that tend to reduce the effective- 
ness of DDT even in the absence of mud. A suspension of 1 part 
DDT in 10 to 50 million parts of water will kill 100 percent of the 
larvae when it is freshly prepared, but such concentrations lose 
their effectiveness, even in the absence of mud, over a period of 1 
to 2 weeks. It has been observed that there is a change in the slope 
of the time-mortality curve as such preparations age. Thus, a 
freshly prepared suspension of one part DDT in 10 million parts of 
water will kill 100 percent of a reasonably sized sample of larvae 
within several hours. During the second 24 hours, it may be even 
more rapid. After 4 or 5 days, the rate of mortality may be quite 
slow, and by the time a week has elapsed, a 48-hour exposure may 
fail to produce 100-percent mortality. Such a reduction in toxicity, 
as shown in figure 1, might conceivably be explained as due to vola- 
tilization or chemical decomposition. Little is known about the 
rate of volatilization of DDT in suspension, though dry DDT is 
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FIGURE 1.—Time-mortality curves showing the effect of aging on the speed of action of 9.1 p. p.m. DDT 
against third-instar larvae of Anopheles quadrimaculatus (Say) 
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extremely nonvolatile. Chemical methods of analysis now available 
are not sufficiently accurate, when working with such small quantities, 
to provide conclusive evidence on possible chemical decomposition. 
However, in view of what is known concerning the chemistry of 
DDT, it seems more reasonable to explain the reduction in toxicity 
as a result of a physical change associated, possibly, with the evapora- 
tion of the mutual solvent or with the agglomeration and precipitation 
of the suspended particles of DDT. 

Without minimizing the importance of the physical factors already 
discussed, it is apparent that there are other factors associated with 
the presence of mud that are also of importance. Arnold et al. (3) 
provided preliminary evidence that organisms living in the bottom 
mud were not directly responsible for the inactivation of the DDT. 

Further evidence has been obtained by autoclaving mud prepara- 
tions just before adding the DDT and then using sterile technique 
in introducing the DDT, assuming the solution of DDT in 95-percent 
ethyl alcohol to be sterile. Three series of containers were so pre- 
pared, each containing 25 gm. (dry weight) of mud and 250 ml. of a 
l-p. p. m. DDT suspension. Larvae were immediately added to 
the first series, and 1 week later a few larvae were able to survive 
in this preparation. Two weeks after preparation, less than 25 
percent of the larvae were killed, and before the expiration of 3 
weeks, no toxicity at all was apparent. At this time, larvae were 
added to the second series which had been held sterile and undis- 
turbed since preparation. At the same time, each container of the 
third series, which had also been held sterile up to this time, was 
inoculated with 1 ml. of the supernatant water from the first series, 
which had lost its toxicity. This third series was then left undis- 
turbed for another 3 weeks. 

The second series, which had been held sterile and undisturbed 
for 3 weeks, was toxic when larvae were first added. However, on 
the second day several larvae survived, and by the fifth day there 
was no evidence of toxicity. Apparently, the greater portion of the 
DDT had been inactivated while being held undisturbed in a sterile 
condition. Probably a small quantity of DDT, possibly floating 
on the water surface, had produced toxicity when larvae were first 
added but had lost its toxicity rapidly when disturbed. 

The third series, which had been inoculated with water from the 
first series, had developed such a growth over its surface after 3 
additional weeks, that it was impossible to test it for toxicity. 

It is entirely possible that some DDT is occluded by the bottom 
mud, by the aquatic biota, or by both. In at least one case, DDT was 
inactivated by a gelatinous preparation of montmorillonite, which 
fails to absorb DDT from alcohol. If simple occlusion were the im- 
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portant factor in the loss of toxicity in laboratory preparations, then at 
least some of the toxicity should be recoverable by stirring the mud in 
the presence of larvae. After repeated tests this phenomenon has 
failed to occur. However, after the organic content of a sample of 
mud was destroyed by heating to a constant weight in a muffle furnace, 
the inorganic residue failed to inactivate DDT. Clean inorganic sand 
and aquatic plants (i. e., Hlodea and Utricularia) have failed to in- 
activate DDT in the absence of mud. Therefore, it is concluded that 
any occlusion which takes place is inadequate to explain the observed 
inactivation of DDT. 

Adsorption of the DDT by certain constituents of the mud seems to 
be the most important factor. It can be shown that activated carbon 
(““Nuchar W’’)® can adsorb DDT not only from water suspension but 
also from alcoholic solution. Fifty milligrams of DDT dissolved in 
50 ml. of 95-percent ethyl alcohol was held in contact with 10 gm. 
of the activated carbon for several days. When 0.1 ml. of the super- 
natant alcohol was added to 300 ml. of tap water in a 600-ml. beaker, 
the solution was found to be nontoxic to larvae. If the DDT had 
remained in solution in the alcohol (as it did in the absence of the 
activated carbon), the preparation should have contained about 0.3 
p. p. m. of DDT and would have been highly toxic. Therefore, it was 
concluded that the activated carbon had adsorbed the DDT from the 
alcoholic solution. That the adsorption did not go to completion 
was shown by removing about 25 ml. of the alcohol by filtrating and 
evaporating to dryness. The deposit in this container was highly 
toxic to larvae when water was added. In similar tests, using 1 mg. 
of DDT in 50 ml. of alcohol in contact with 25 gm. of clean mineral 
sand, 1 ml. of the supernatant alcohol in 400 ml. of water produced a 
100-percent mortality in 6 hours. Using Meadol*, the mortality 
was only 20 percent in 6 hours. With various samples of dried mud, 
the 6-hour mortality varied from 60 to 100 percent. 

In a similar experiment, using 1 mg. DDT, 100 ml. alcohol, and 
10 or 50 gm. of adsorbent, 0.3 ml. of the aleohol-DDT without adsorb- 
ent killed 100 percent of the larvae of both A. quadrimaculatus and 
A. aegypti within 24 hours. When 10 gm. of activated carbon was 
used as an adsorbent, 10 percent of the A. guadrimaculatus larvae and 
none of the A. aegypti larvae were killed in 24 hours. Using 50 gm. 
of dried mud as an adsorbent, 0.3 ml. of supernatant alcohol killed 
all the larvae of A. quadrimaculatus, but only 20 percent of the A. 
aegypti larvae, in the 24-hour period. Using 50 gm. of fresh cow 
manure as the adsorbent, the results were the same as with mud. 
“a Nuchar W is product of Industrial Chemical Sales Division, West Virginia Pulp & Paper Co., New 
York, N. Y. 


* Meadol is a lignin product of Mead Co.. Cincinnati, Ohio. It was kindly furnished by Dr. 8. Gottlieb, 
U. 8S. Bureau of Plant Industry. 
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Further tests, using a variety of inorganic adsorbents such as activated 
alumina, a special activated fuller’s earth, kaolinite, montmorillonite, 
and kieselguhr, failed to detect any adsorption of DDT from alcohol 
by any of these inorganic materials. 

When these same materials were tested in water by making a slurry, 
adding about 350 ml. of water and 0.25 mg. of DDT dissolved in 0.25 
ml. of aleohol to them, essentially similar results were obtained. 
Within 24 hours of the addition of DDT, the preparation containing 
10 gm. of activated carbon showed no toxicity whatsoever. The 
lignin product, Meadol, and certain mud samples reduced the toxicity 
to 30 percent or less in 24 hours over a period of 5 to 10 days. Other 
mud samples required 2 to 3 weeks to produce a similar reduction in 
toxicity, and sand failed to reduce the toxicity noticeably over a period 
of 100 days. 

To make sure that the observed removal of DDT from solution or 
from water was not actually a chemical decomposition, several samples 
that had lost their toxicity were analyzed for p, p’-DDT, using a 
modification of the Bent method. One such sample had had 1 mg. 
of DDT added to it, and a second had 2mg. DDT. Both of these had 
lost their toxicity over a period of several months, and both had dried 
at least once and were finally analyzed about 9 months after prepara- 
tion. A control test was run, using sand to which 1 mg. of DDT had 
been added. It was handled in the same manner as the other two 
samples and was still toxic after 9 months, killing all larvae within 
24 hours. The recovery in these cases ranged from 20 to 30 percent 
of the amount of DDT originally added. Some of the DDT may have 
adhered to the glassware, which had a tenacious deposit of salts, in 
spite of washing with benzene. Some of the DDT may have under- 
gone decomposition during the 9-month interval. But it is significant 
that the percentage recovery was essentially the same or slightly 
higher for the mud samples which had lost their toxicity than for the 
sand sample which was still highly toxic. Moreover, the recovery 
(0.23 mg. from one, and 0.56 mg. from the other, mud sample and 0.21 
rag. from the sand) was sufficiently high in every case to have produced 
a high toxicity if freshly prepared. 

As previously reported (3), a 100-gm. sample of mud has failed so 
far to adsorb more than 4 mg. of DDT over periods of time ranging 
up to 1 year. It is possible that this relatively small amount (4 
parts in 100,000) does not represent saturation but is simply a limit 
imposed by time, for the adsorption of DDT from water by mud 
does take place very slowly as compared to more familiar adsorption 
phenomena. This may be due to the exceedingly slight solubility 
of DDT in water. If a suspension of DDT in water is filtered through 
a Seitz filter, the filtrate is nontoxic to insectary-reared, fourth- 
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instar larvae of A. quadrimaculatus. Ignoring the possibility that 
an appreciable amount of DDT would be adsorbed on the inorganic 
filter during the process of filtration, this would indicate that the 
solubility of DDT in water at room temperature is appreciably less 
than 1 part in 100,000,000. In any case, when DDT is added to 
mud in small increments, allowing time for adsorption between 
additions, the rate of adsorption seems to remain fairly constant 
over several such additions. Agitation of the mud has little effect 
on this rate. Fifty-gram samples of dried mud, selected from some 
21 different anopheline breeding areas scattered over 9 southeastern 
States, were placed in containers with 350 ml. of tap water. Al- 
cohol, containing 0.25 mg. of DDT, was added to each, and larvae 
were added periodically to test the toxicity of the preparation. When 
toxicity was no longer apparent, another 0.25 mg. of DDT was 
added. This was continued until some samples had inactivated 
eight additions, or a total of 2.0 mg. of DDT. The last addition, in 
some cases, required no longer for inactivation than did the first 
addition. There was, however, a great difference between these 
samples from different sources in the length of time required for the 
adsorption. Some samples inactivated the 0.25 mg. of DDT in as 
little as 10 days, whereas other samples required as long as 90 days. 
Controls with sand lost their initial toxicity only after 100 days. 
It has been suggested that the glassware itself might adsorb DDT, 
thus explaining the reduction in effectiveness of the lower dosages 
in the absence of mud. Preliminary tests with glass wool have not 
substantiated this theory. 

Through the courtesy of Dr. Sidney Gottlieb of the Division of 
Soils, Fertilizers, and Irrigation, of the United States Bureau of 
Plant Industry, seven of these samples were analyzed for the total 
organic carbon and for the moisture equivalent (which is considered 
a measure of soil colloids). The results, presented in table 1, indi- 
cate a marked correlation between the organic-carbon content of the 
sample and the mean amount of DDT adsorbed over a period of 10 


TaBLe 1.—Mean amount of DDT adsorbed by 50 gm. of mud over a 10-month 
oe as related to the organic-carbon content and the moisture equivalent of the 
mu 
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months.. The moisture equivalent was also correlated with the num- 
ber of additions of DDT, but the high correlation between moisture 
equivalent and organic carbon might suggest that both the moisture 
equivalent and the ability to adsorb DDT may be in some way 
dependent upon organic-carbon content. Certainly, when the re- 
sults of these analyses are considered in the light of the results of 
tests with standard adsorbents, the conclusion that DDT is adsorbed 
principally if not entirely on organic materials appears justified.® 


SUMMARY 


Several factors may contribute to the relatively rapid loss in effec- 
tiveness of DDT applied in safe dosages for the control of anopheline 
mosquito larvae. Of these, the two most important appear to be 
redistribution of the DDT due to wind and wave action, and precipita- 
tion of suspended DDT and adsorption of DDT by some part of the 
bottom-mud complex. Adsorption is relatively slow on mud and 
appears to be on the organic components of the mud only, sandy 
soils with a minimum of organic material being rather poor adsorbents. 
It has been suggested that the use of competitive adsorbents might 
be of value, if it were possible to find a nontoxic substance that ‘tould 
be mixed with the DDT and applied with it, being adsorbed more 
readily than the DDT and thus preventing the adsorption of the 


' DDT itself. 
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ISOLATION OF AN UNIDENTIFIED SPIROCHETE FROM 
HEN’S EGGS AFTER INOCULATION WITH LIVER TISSUE 
FROM HENS! 

By Epwarp A. Sreinsaus, Associate Bacteriologist,? and Lynpaut E. Hueuss, 

Scientific Aide, United States Public Health Service 
Observations made at the Rocky Mountain Laboratory in early 

1944 indicated the occurrence in the vicinity of Hamilton, Mont., 

of a spirochete in the tissues of hens and/or hen’s eggs. These observa- 


5 This problem was discussed with Dr. 8. B. Hendricks of the U. S. Bureau of Plant Industry and he 
indicates that this conclusion might be expected on the basis of the molecular structure of DDT. 


! Contribution from the Rocky Mountain Laboratory (Hamilton, Mont.) of the Division of Infectious 
Diseases of the National Institute of Health. 
* Now at the University of California, Berkeley, Calif. 








February 28, 1947 310° 


tions were made incidental to checking for the uccurrence of disease 
in local flocks from which eggs were being obtained for laboratory 
use. This is the first known evidence of the occurrence of a spirochete 
in the tissues of hens in the United States. Therefore, it has been 
felt desirable to report this finding, since it is of potential interest to 
laboratory workers using chick embryos for culturing various patho- 
gens or for manufacturing vaccines. 

On March 4, 1944, a white leghorn hen from flock G and a Rhode 
Island Red from flock W were killed and autopsied. No gross evidence 
of disease was noted. Liver tissue from each hen was homogenized 
in dextrose saline and was inoculated into the yolk of 5-day-old fertile 
eggs. Most of the embryos died on the eighth and tenth days, and, 
together with the embryonic membranes, were examined microscopi- 
cally. In smears stained by the method of Macchiavello and by that 
of Giemsa, numerous bodies, some of them distinctly spiral shaped, 
were seen. They stained a bluish pink with Macchiavello’s stain and 
a bluish purple with Giemsa’s, and were gram negative. 

Further observation of their morphology showed the organisms to 
be spjrochetes. In smears of the tissues of infected eggs, the largest 
forms were approximately 0.4 to 0.6 by 8.0 to 10.0 microns and had 
from four to six undulations. The majority were much shorter, many 
of them being mere granules. All sizes were frequently observed in 
one field. In some preparations, the granules were present in large 
numbers, frequently appearing in the cytoplasm of the cells of the 
yolk sac. No granules were observed in the tissues of eggs not con- 
taining spirochetes. . 

On March 15, a white leghorn hen from a third flock (flock D) was 
similarly examined. The findings were essentially the same as those 
just described. The strain isolated from flock D was carried through 
13 passages in 5-day-old fertile eggs, the incubation period ranging 
from 4 to 7 days. 

Six eggs were used for each of the three isolations. Seven of the 
eighteen embryos died before the end of the second day; their tissues 
were not examined. Spirochetes were found in all of the 11 eggs from 
which smears were made. 

Three mature hens were inoculated both intramuscularly and intra- 
peritoneally with a yolk-sac suspension of the strain from flock D, 
but none of the birds showed any symptoms over a period of one 
month. No attempt was made to recover the strain from these 
inoculated hens. The spirochete was apparently not pathogenic for 
guinea pigs or white mice. Specific identification of the spirochete 

3 Subsequent to these observations, spirochetal infection was observed in a flock of adult turkeys in Cali- 
fornia. The findings have recently been reported by Hoffman, Jackson, and Rucker: J. Am. Vet. Med. 


Assoc., 108: 329-32 (May 1946). Harris, M. B. K. (Am. J. Hyg., 12: 537-568, November 1930) has reported 
the occurrence of spirochetes in the caeca of chickens. 
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was not obtained and, unfortunately, further observations were not 
possible at the time. 

A strain of the spirochete was recently reestablished in eggs by 
Hughes with lyophilized yolk-sac material that had been stored for 
nearly 2 years at 40° F. Six eggs were inoculated. None of the 
embryos was dead by the seventh day. They were therefore sacri- 
ficed and their tissues examined. Spirochetes were not observed, 
but yolk-sac material from one egg was passed to six more eggs. 
Spirochetes were present in all eggs of this passage and of subsequent 
ones. At this time, another attempt was made to infect hens. Two 
21-day-old chickens were injected intravenously with infected yolk-sac 
material. These chickens remained afebrile and appeared healthy. 
One was sacrificed on the twentieth day and brain-liver tissue sus- 
pension was used to inoculate six eggs. The embryos were dead 
on the seventh day, and spirochetes were found in the tissues of all 
the eggs. The second chicken was sacrificed on the twenty-sixth day 
and the same procedure was followed, with negative findings. 


DISCUSSION 


A natural suspicion would be that this spirochete is related to those 
causing fowl spirochetosis, Borrelia anserina (Spirochaeta anserina) 
or Borrelia gallinarum (Spirochaeta gallinarum) which most authorities 
now consider to be identical. The latter organisms, however, are 
described as being longer and more loosely curved than is the unknown 
spirochete, although these characteristics may be dependent upon 
the medium in which they are grown. The fact that the spirochete 
discussed here failed to produce discernible symptoms in inoculated 
chickens may indicate a difference from the known infectious agent of 
fowl spirochetosis. Whether or not it was in any measure responsible 
for the symptoms exhibited by the original hens is not known. 

It is pertinent to add that although Argas persicus, the principal 
vector of fowl spirochetosis in many other countries, is quite prevalent 
in some parts of the United States, it does not occur locally. Lice 
were present in the three flocks but were not numerous and the species 
were not determined. 

SUMMARY 


The recovery of an unidentified spirochete, apparently from hens, 
but possibly also from hen’s eggs, is reported. This is the first known 
evidence of the occurrence of a spirochete in the tissues of hens in 
the United States. This finding is of possible interest to laboratory 
workers because of the use of hen’s eggs for the culture of various 
pathogens and for the manufacture of vaccines. 











INCIDENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


REPORTS FROM STATES FOR WEEK ENDED FEBRUARY 8, 1947 
Summary 


A total of 3,624 cases of influenza was reported, as compared with 
3,432 last week, the latter figure being the smallest weekly number 
reported this year. The 5-year (1942-46) median is 5,376. Decreases 
were reported in all of the nine geographic divisions except the West 
South Central and Mountain areas. The increase in these areas, as 
well as in the country as a whole, is accounted for chiefly in the in- 
creases in Texas, 2,013 (last week 1,519, next preceding week 2,280), 
Colorado, 144 (last week 48), and Arizona, 177 (last week 156). 
Virginia reported 371 cases (last week 430), and South Carolina 409 
(last week 633). No State other than those named above reported 
more than 94 cases. The total for the year to date is 23,966, as com- 
pared with 139,368 for the same period last year and a 5-year median 
of 27,772. 

Currently, 46 cases of poliomyelitis were reported as compared 
with 58 last week, 32 and 52, respectively, for the corresponding 
weeks of 1946 and 1945, and a 5-year median of 28. Since July 13, 
1946, the weekly incidence has been continuously above that for every 
corresponding week of the past 18 years. The current incidence is 
above that for the corresponding weeks of those years except 1945. 
No State reported currently more than 4 cases, except California, 
which reported 15 cases (last week 8, next preceding week 18). The 
total for the year to date is 419, as compared with 280 for the corres- 
ponding period last year and a 5-year median of 192. 

Of a total of 262 cases of amebic dysentery reported to date (last 
year 243), Texas has reported 57, Louisiana 42, Illinois 29; of 2,391 
cases of bacillary dysentery (last year 2,019), Texas reported 2,254, 
South Carolina 55; and of 1,380 cases of unspecified dysentery (last 
year 778), Texas reported 915, Virginia 241, and Arizona 188. The 
5-year (1942-46) medians are as follows: Amebic 129, bacillary 1,385, 
unspecified 320. . 

To date 539 cases of undulant fever have been reported, as compared 
with 392 and 433, respectively, for the corresponding periods of 
1946 and 1945. 

Deaths recorded for the week in 93 large cities in the United States 
totaled 9,664, as compared with 9,602 last week, 10,211 and 9,953, 
respectively, for the corresponding weeks of 1946 and 1945, and a 
3-year (1944-46) median of 9,953. The total for the year to date is 
60,031, as compared with 64,467 for the corresponding period last year. 
(312) 
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Telegraphic morbidity reports from State health officers for the week ended Feb. 8, 
1947, and comparison with corresponding week of 1946 and 5-year median 
In these tables a zero indicates a definite report, while leaders imply that, although nonejwas reported, 


cases may have 






















































































Meningitis, 
Diphtheria Influenza Measles meningococcus 
Week Week | Week Week 
Division and State | ended— Me- ended— | Me- ended— Me- ended— Me- 
| den || Cn "1 Sn ———— dian 
Feb. | Feb. | 1942-| Feb. | Feb. | 1942-| Feb. | Feb. | 1942- | Feb. | Feb. | 1942- 
8, 9, 46 j 46 8, 9, 46 , 9, 46 
1947 | 1946 1947 1946 1947 1946 1947 | 1046 
NEW. ENGLAND 
SEE SE 3 1 0 naa 24 coed 378 ll 13 0 2 3 
New Hampshire 1 0 re 6 - 20 4 5 0 2 2 
Vermont....... 2 0 0 12 2 133 2 3 0 i 0 
Massachusetts. __-_-- 19 4 — > a | 476 236) 415 2 8 s 
Rhode Island_-.--_-. 0 0 0 ipantinie 2 75 2 59 0 3 3 
Connecticut - . ...... 0 0 0 1 ll 286 47 169 0 2 5 
MIDDLE ATLANTIC 
New York..-..---.-- 27 29 14 14 115 114 142} 2,475) 1,272 4 15 26 
New Jersey---_---- 1 4 4 6 14 14 71 284 284 5 6 y 
Pennsylvania. __-_-. 23 14 9 6 2 3 545) 1,337) 1,337 3 16 16 
EAST NORTH CENTRAL 
seas 21 31 6 27 16 503 77 126 4 7 7 
Ind — 8 19 3 59) 27 41 229 229 1 2 2 
Illinois___--- 7 a = Ebccccum 7 v 26; 1,073 323 4 Ww 9 
Michigan ?____- 2 i as 4 4 92) YRS 215 2 2 7 
isco _— ; 2 1 13 252 5 157 139 328) 1 2 3 
WEST NORTH CENTRAL 
Minnesota. - - 7 25 ~~ 2 1 32 7 28 1 1 1 
ae 1 1 ae colecsents ll 21 102 1 5 0 
Missouri... -_- ‘ 2 8 2 16 6 7 334 158 2 4 6 
North Dakota. --- 1 0 2 5 5 SE 1 0 1 
South Dakota. ----- 0 2 meet sMaleoscote 9 53 53 0 1 0 
Nebraska... ....--- 3 1 22 1 2 9 18 18) 0 0 0 
id aalalinineuait 6 17 15 88| 7 7 439 268 0 0 0 
SOUTH ATLANTIC 
Delaware........... 0 0 4). ple 2 6 16 0 0 0 
Maryland ?.____- na 12 16 2 58 23 58) 78 78 4 1 3 
District of Columbia. 0 0 2 4 3 10] 25 25 0 1 1 
_ Ss 6 17 371 827 827 218, 127 148, 3 9 10 
West Virginia... _.-. 4 3 65 20 28) 97 31 31 0 2 2 
North Carolina ____- 3 SS er Sree 16 183 SS 838 2 8 7 
South Carolina. -_- 3 1 409; 1,180 897 64 59 59) 0 2 7 
ont 9 4 26 75 152 188] 4 131 4 2 2 
Florida. -__-_. an 4 9 5 3 3 13 3 29 1 0 4 
EAST SOUTH CENTRAL 
Kentucky - .__._..-- 5 5 1 6 9 1 259) 48 4 12 5 
ennessee . - 6 11 26 57 63 88 51 5 ra 4 6 
Alabama......_...-- 11 ll Hh 317 317 24 48 4 > 1 S 
Mississippi ?.. __ ._.. 5 i” ee Ee eat iasainalcediperiinnesna 2 4 4 
WEST SOUTH CENTRAL 
Arkansas. _....___. 2 6 7 62} 260) 260 74, #112) «113 3 2 3 
Louisiana_.-. 0 5 8 1} 1,279 cascute 60 60 0 5 5 
Oklahoma. ......-_-- 7 0 2 90 231 Pine camee 32 57 1 4 3 
, 32 35 40; 2,013) 3,187) 2,161 107 412 412 8 8 16 
MOUNTAIN 
0 1 1 9 37 37 233 55 96 0 0 0 
0 3 0 13 113 2 7 71 37 0 0 0 
0 1 ee 4 18 4 24 56 0 0 1 
8 7 7 144 86 55 43 50 128 1 1 1 
3 0 —- 3 1 60 22 28 0 1 1 
3 2 2 177 164)- 155 48 7 18 0 1 0 
0 0 0 1 50 5O ll 140 54 0 1 1 
0 Or ti ate Ri GS 3 6 0 0 0 
4 9 3 iiiens mer 40 504 153 l 2 3 
1 3 3 4 55 18 46 131 112 3 3 3 
35, 30/28 _a|__ 201] _—a37|__—-160| 1,082] 703] 9} ~—s13| a5 
299) 373|__—-305)_3, 624) 8, 846 376 4, 809) 11,260 12, 803 92 175| 244 
6 weeks............. “1, 878) 2, 480) 2, 057) 23, 966) 139, 368) 27, 772\* 24,000! 39, 542! 62,348, 516) 1, 295) 1, 416 
Seasonal low week *_| (27th) July 5-11 | (30th) July 26-Aug. 1 | (35th) Aug. 30-Sept. 5 (37th) Sept. 13-19 
Total since low -__- 9, 444] 14, 133]10, 991| 56, 941)501, 616] 63, 634|4 46,977] 65, 666]100, 361 1, 488] 2, 700] 3, 248 











1 New York City only. 


3 Dates between which the 
4 Delayed report: Measles, 


2 Period ended earlier than Saturday. 


low week ends. The specific date will vary from year to year. 


Wet Virginis 
est Virginia, 225 January cases, included in cumulative totals only. 
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Telegraphic morbidity reports from State health officers for the week ended Feb. 8, 
1967, and comparison with corresponding week of 1946,and 5-year.median.—Con. 
































































































































| 
Poliomyelitis Scarlet fever Smallpox | T typhoid fever! 
Week | Week Week | Week | 
Division and State ended— Me- ended Me- | ended— | Me-| ended— Me- 
on! Ce | an dian dian 
Feb. | Feb. | 1942-| Feb. | Feb. | 1942- | Feb. | Feb. | 1942-| Feb. | Feb. | 1942- 
& | % | 46] 8, 9, 4 | 8 | 9 | #@ | 8 | 9 | 46 
1947 | 1946 1947 1946 1947 | 1946 1947 | 1946 | 
NEW ENGLAND 
REF 0 0 0 0 0 0 1 0 
New Hampshire 1 0 0 0 0 0 0 0 
I odintinonce 1 0 0 0 0 0 0 0 
Massachusetts__-......- 0 0 0 0 0 0 0 0 
Rhode Island_-_.-....-.. 1 0 0 0 0 0 1 0 
Connecticut... -......... 0 1 1 0 0 0 0 0 
MIDDLE ATLANTIC 
a 2 2 2 0 0 2 0 1 
New Jersey _...--.-.---- 1 0 0 0 0 1 3 1 
Pennsylvania.........- 2 1 0 0 0 4 0 6 
EAST NORTH CENTRAL 
Ohio ee 3 1 0 0 0 2 2 
indians EE SARS SEEN 0 0 0 1 1 0 1 1 
Ser SaaS 2 0 0 0 0 3 4 2 
Michigan a 1 0 1 0 0 0 0 1 
Wisconsin --.........--- 0 1 1 0 0 2 1 1 
WEST NORTH CENTRAL 
Minnesota......-..---- 3 0 0 0 0 0 0 0 
PERS: 0 0 0 0 0} 1 0 0 
| RP RERRREKSES: 1 0 0 0 0 0 0 2 
North Dakota. -.-......- 0 0 0 0 0 0 0 0 
South Dakota. ----.-..- 0 0 0 0 0 0 0 0 
Nebemska.............. 0 0 0 0 0 1 0 0 
SE + vusbincaseudcotl 1 0 0 0 0 0 0 0 
SOUTH ATLANTIC 
OSS Saas 0 0 0 0 0 1 0 
aryland?.____._...-- 0 1 0 o oF of of 0 
District of Columbia, aa 0 0 0 0 0 0 0 0 
| ie RCA 0 0 0 0 0 2 1 1 
West Virginia_.......-- 0 1 1 0 0 0 1 1 
North Carolina----.-.-.-- 1 1 0 0 0 2 2 1 
South Carolina. --.---- 0 0 0 0 0 1 0 0 
OS Cae se 0 1 0 0 0 0 2 3 
Rs ii dhe cedeecs 4 1 0 0 0 2 1 1 
EAST SOUTH CENTRAL 
Kentucky.............- 1 1 0 0 1 0 0 
Tennessee_........----- 1 1 0 0 1 0 0 
IL, .nikianancccsten 0 1 1 0 0 0 1 
Mississippi ?_.......-.- 1 0 0 0 1 0 1 
WEST SOUTH CENTRAL 
EES 0 0 0 0 4 1 1 
“eae 2 1 0 0 1 3 
Oklahoma. ...........- 0 0 0 0 1 0 1 
 - Sp aS 4 1 2 2 4 4 
MOUNTAIN 
eS 1 0 0 0 0 0 0 
EN tihienask cnlewaaniieendl 0 0 0 0 1 0 
_ seater 0 0 0 0 0 0 0 
SO EERE A 0 0 0 0 1 0 0 
New Mexico. -__.....-.- 0 0 0 0 0 0 0 
RRR TE Si, 1 0 0 0 0 0 0 
U ES St 0 0 0 0 0 0 0 
RR STS 0 0 0 0 0 0 0 
PACIFIC 
Washington--.._....... 6 2 0 0 1 3 1 
(“sees 0 0 0 0 1 1 0 
| RS 4 4 0 0 1 2 2 
RR eee Bk |__32|__28|__2, 646__3, 324) 3, 823 4; 11} 35} =34]67 
eee: 419! 230! 192 15,039! 17,479 22, 010 30: 80) 254) 2391 362 
Seasonal low week #....| (11th) Mar. 15-21 (32nd) Aug. 9-15 (35th) Aug.30-Sept.5| (11th) Mar. 15-21 
Total since low........ 25, 193113, 617(12, 41, 725| 56, 050| 60, 953 77 115| 197| 3, 782 4, 400] 5, 456 
1 Period ended earlier than Saturd 


3 Dates between which the —- low week ends. The 
5 Including paratyphoid fever reported separately, as follows: 
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Telegraphic morbidity reports from State health officers for the week ended Feb. 8, 
1947, and comparison with corresponding week of 1946 and 5-year median—Con. 
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Whooping cough Week ended Feb. 8, 1947 
Week ended— Dysentery En- | Rocky Ty- 
Division and State |—————| Me ceph-| Mt. |mnajq.| phus | O® 
Feb. | Feb. Un- | alitis,) spot- lever. 
b 9, | 1942- | Ame-/Bacil-|. 0. | infeo- Py | Femia) “Sve! lant 
1947 | 1946 | #6 | Dic | lary |'fed | tious| fever demic] Ver 
NEW ENGLAND 
© ee SE Se ee 10 s PR ee eee 2 EE? See nt eee 
New | | ESE re ae ee SE ee ee ee Se 
\ = xteeis SSS 21 .— S ee a ee eee Sem 3 
Massachusetts_...........-- 197 117 BBE. Stl OR FS” a Sa oa 
Rhode Island-_...---..- 22) 45 DR eh EE SR SRS, aU ; 
Connecticut...............- 50 37 CE Re) SR ee Cre PRES 3 
MIDDLE ATLANTIC 
EE 10 
Now Jersey.......-....- ee 1 
Pennsylvania_.............-. 8 
EAST NORTH CENTRAL 
Cli icininntcutehigiieteneinn 5 
Se incianendininbondaing 3 
——— 
i aI. 8 
WEST NORTH CENTRAL 
i cceesccevtncccess pd 
TSUD.. . cececcagscncngecccoes 10 
Ss. 5 
North Dakota...........--- 1 
South Dakota--.........--- ae 
Nebraska.........--.------- eo 
- 1 
EAST SOUTH CENTRAL 
Eataty ita aidahtaialacipipsianal 2 
jx OS Pe 5 
SS 2 
Miirippi Tectisdipttedepacdiare 1 
WEST SOUTH CENTRAL 
DR ic cutiititiiiamieid oa 
i == aiaegen Ri 
a: 2 
pe IN RT ll 
MOUNTAIN 
et 1 
Wronaing | ae ne 
 “RURESR Ss: TE ee YP Rees oO es BOSE SARURR ATR Meet ee 
(i SREB Seana 2 
New Mexico__.. ae ee Ce Re OS a a See Serer ee 
[0 EEE ES at SII 1 
| a Se ae 2 
EERE ESE. Soe Ie lay SP Ree Ce Fe Se ee Oe Ce 
PACIFIC 
We es 2 
eae a - 
COR cb cbciccctdcoedall 5 
IL cacsnipnitteaell 120 
Same week, 1946_........._- .. 
jan, 1942-46......_____. 675 
). + Berens 539 
ee 392 
Median, 1942-46... __ $413 
* Period ended earlier than Saturda 7 1 
’ Correction: Typhus pa —dy Arkanese, week ended January 18, 2 cases {instead of 4). 
Anthrez: Pennsylvania 1 case. 
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WEEKLY REPORTS FROM CITIES ' 


City reports for week ended Feb. 1, 1947 


This table lists the reports from 85 cities of more than 10,000 population distributed throughout the United 
States, and represents a cross section of the current urban incidence of the diseases included in the table. 





















































‘ <i a | 
% \s Influenza ie | 5 3 ° t= |% ° 
z - oe E a9 c -_ > 22 = | 
eee .o = i= ~ 4 bt 
2 |5- HI gs |ef\5 an ss] aa be 
Division, State, and City| 3 | 3 $3 | 8&3ie2/22!| 3 fseei a 
= = n 3 oe [4 s ae & ° ew a 
= [-— | s s e” ° ow a ons 
= | 83 E - @ |g= = : 3 fase & 
| & | ee z oe28)| & ° © g [pee = 
| Q | o = |e m |e |o@ mn |e = 
NEW ENGLAND 
Maine: | | 
Portland__-.-.----- 0 WP Bdawes 0 31 | 1 4 0 2 0 0 2 
New Hampshire: | | 
Coneord............ 0 (a | ta. 0 0 1 0 Se 
Vermont: | 
am Bore ee 0 OP tsnces 0 4 0 0 0 0 0 0 9 
assachusetts | 
EE 13 | = 0 20 0 9 0 18 0 0 62 
Fall River-_---.----- 0 5 eee 0 4 0 0 0 4 0 0 5 
Springfield__. as 0 ff OR 0 7 0 0 0 2 0 0 19 
a 0 _)] ae 0 3 0 14 0 3 0 0 21 
Rhode Island: | 
Providence - - -_---. 0 0 0 36 0 3 0 5 0 0 7 
Connecticut: 
Bridgeport.-.-..-.-- -- 0 0 el 0 16 0 0 0 0 0 0 2 
New Haven_------- 0 0 0 46 0 2 0 9 0 0 2 
MIDDLE ATLANTIC 
New York: } 

Me aS 0 0 ~ 0 ita 0 2 0 7 0 0 3 
New York_-_..-.--- 24 0 q 0 77 5 66 5| 132 0 3 75 
Rochester. -- ‘ 0 5 ee | eee 1 1 0 15 0 0 3 

- yonny 17D 4 | 0 1 1 0 21 0 0 16 
ew Jersey 
OS See ee 0 | ee 0 0 1 0 3 0 0 v 
ES 0 0 2 1 5 2 5 0 20 0 0 32 
TS 0 |) See 0 18 0 3 0 6 0 1 6 
Pennsylvania: 
Philadelphia__--.. 2 0 2 0 12 0 B 0 39 0 0 58 
Pittsburgh........-..-. 3 0 2 2 126 4 4 0 21 0 0 13 
PE ccdivacteene 0 4 eee ) arr 0 1 0 0 0 0 6 
EAST NORTH CENTRAL 
hio: 
Cincinnati__---.--.-- 2 0 1 yy = oe 2 4 0 7 0 0 12 
Cleveland -- --....-- 1 0 1 0 258 1 g 0 26 0 0 20 
Columbus - ---- ----- 2 D Rtecus 0 Rs 1 0 0 3 0 0 s 
Indiana: 
Fort Wayne-_--.----. 0 ~~?) =a 0 uv 0 0 0 1 0 2..... 
ay ry TA ees 0 | ae 2 2 ; 4 : 12 0 . 12 
uu it EE 0 = | a 0 3 0 1 
Terre Haute -_-..-..-- 0 _) EES | rae 0 2 0 1 0 O-Etessie 
Illinois 
Mi ag a 5 _ | ee 0 19 4 31 1 60 0 0 75 
ichigan: P 
gg ee 2 0 0 6 : 10 1 50 0 0 81 
ee ee 0 ,_RBeE |) 1 0 5 0 0 3 
wr — Rapids --- 0 0 0 2 0 0 0 1 0 0 4 
isconsin: 
Kenosha 0 0 |.- Rice 0 0 0 1 0 0 2 
a Londenwede 0 ; 0 12 : 7 0 12 0 0 32 
+See jae | +e D h2ties 1 0 0 0 0 3 
a... a 0 _ EE | Sete 0 0 0 2 0 0 2 
WEST NORTH CENTRAL 
Minnesota 
ae 0 | ae |} tee 0 2 0 0 0 0 4 
ee  idhiilamea 0 | ee 0 4 0 6 0 16 0 0 6 
Se opt sf St} shut} 3] 8] a] ff] 8] bh 
i * _eaeetiaie ES ) eer | eetce i | eee ae ee. ae} ee 2 et eg 
OO” aaa 4 O°. W108. 0 2 0 ® 0 13 0 0 6 














1 In some instances the figures include nonresident cases. 



























































te H a“ 2 -—Oe i -~ ’ -- . . Pe) ae na H 
. Sosa ae ; 4a 
& qanoo Zuydooy : : 14 ' 
oe SOSBO IVA, oo eco ecco cco co coo co oo co ocx eooo oo 
a proydAéjeie 
sg pus proydsy 
& oo ecco eco oo co coo co eo cco coco occoco oo 
E $9880 xOd|;euIg 
© 
- 3 SasBo mn =coo ono Oe oF scon- ao «oS “-— somo once zs” 
a 419AOJl FO[IBIS 
2 saseo oo oo eco co coo coo cco co eco coco coco oo 
5 S}IF[OAMIOT[Og 
| syieep 7 =N0 ono ON MH tno eo =o aA ANDO none e- 
~ | Bpuomnaug 
“ss 
2 Sosbo oo noo eco co oo cco oo co cco ecco coco oo 
‘snoo0003ulu 
~ [our ‘spsuyuey 
s to a Be i= 2 ‘3 ;3. 8 "; aie ea: 3 83 
s © ae ; : He ar Liebccltiee 
ne) oo “=o coo ofc co -co “Oo ON “So sono coco “oo 
5 syweq 
s 
= an : ; 2 © im ~ i me ~ ~ eee ; 
EAL = ER i eck? ° tid tod 
& Sa880 ‘sNO1}09 oo eco eco of oo oso co co co ecco coco co 
‘ | “Ul ‘siTeqdeoug 
% 
oo noo o-oo ofS SCO ooo on «So -oSo OMS coos “oO 
sesbo Bleu qdig 
2 > | ' ‘ ‘ ' ' ' ‘ ‘ ' ‘ ‘ ‘ ‘ J ‘ ' ‘ ’ ' ‘ ‘ ‘ ' ‘ 
> os : ; H ; ; 8 24 =] . 8 a a + 8 Get ee : 4 ’ 
Be} S) | 4 Beg ye * +e t | . 5 Ph tess cee ge 
& ae? Sas e ae s ' Ree ee prs aa 
” : |e BG at Ge ibd & Gi ab Hibe THe Eas 
; ~ SeCh uae ee, f° Ree Py) 8 ;i gt r {fee & res bom 
gs | = : 2a be ae = aS £0 :a8.: AES i - ' e ‘a! & a ‘ 
- BS ig » geese BE. Seeeeas ‘2 E #2 4! = =s i8 8 z ‘a ig 2a 
D aa .¢ $8 - .§-. Ste aac a8 3&3 £e 2 sep. O90 »« §5 5 Pa ‘82 § 
c | FP Geghe & EER ereaehe aPalceicasgitgs * [egies # giz: 258, * i208) aa68 = 
= o— 2 a: 7 os:. o=. g x 
2 | & Es ee & Be AOR BF Ame OF SER gO <n Bi a7 BSA 5 za gaone _ : bad 
BA CF) o & 6 - & 4 © 
A LF ¢g Az aA z & & = 2S 5 
momnmmncansem 
Ke a meow CHES 7e@ @ ;° 
ve neta cues moms ORS Z sae oa" bal 
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City reports for week ended Feb. 1, 1947—-Continued 































































































n +, s na al cwTt = 
2 Sy | Influenza es |- = - 2 jess | # 
> Q Co ij = 4 ss 
a3 $ -v Cw = — 3 n 8 
mie . ¢ |S Fs 2O ai Ss =e 7 Se oe 8 
Division, State, and City — 3 g $4 Es : Z 7 i x IPs & % 
4148 g| 2 |Bee)25|S5&)/=8] = |fe5/ 6° 
= | &% 5 212 fesaie¢ ist 13 3 jasel| & 
& es g = jess = = ° & |haels= 
Aa |m S) =) a |e a Ay mn n ie = 
PACIFIC 
Washington: 
ES 0 = 1 6 0 4 0 3 0 1 2 
Sani 0 ) ae 0 ll 0 3 1 2 0 0 1 
Tacoma... . 0 O Ecce } Se 0 0 0 3 0 0 3 
California: 
Los Angeles_.....__-- 6 0 5 0 4 2 7 2 16 0 0 25 
Sacramento -......-- 1 | ee 0 1 1 3 0 1 0 0 3 
San Francisco -..--- 2 0 |... 0 3 1 8 0 ll 0; oO 2 
Total..............| 9%] 0] 70 J | 1,082} 2 | 377). 12) 67) 0} 6) 753 
Corresponding week, 1946. 97 |..... 325} 83 | 3,811 |......| 500 |... | 7 0, 9| 509 
Average, 1942-46...” 77 |__| 357| 268 93206 | ....|2496|..11,356| 0} 12| 713 





2 3-year average, 1944-46, 3 5-year median, 1942-46. 


Anthrar.— Cases: Philadelphia 1. 

Dysentery, amebic.—Cases: New York 5; Philadelphia 1; Chicago 1. 

Dysentery, bacillary.—Cases: Tampa 1; Los Angeles 3. 

Dysentery, unspecified.—Cases: Baltimore 1; San Antonio, 2. 

Tularemia.—Cases: Indianapolis 1; Nashville 1 

Typhus par endemic.—Cases: Baltimore 2; Tampa 3; Nashville 1; Mobile 2; New Orleans 1; Houston 1; 


Los Angeles 1. 


Rates (annual basis) per 100,000 population, by geographic groups, for the 85 cities 
in the preceding table (estimated population, 1943, 33,796,100) 

































































| 
$ 12$ | tntuns | 2 [28 |S 1% | § f les (4 
— — sa a 
s | é e [Fe iz |e [2 | 2 jas | 8. 
v v . 2 

eo “a > 3 Ss 2 5 5 iv 

cgles |. |2| # les |esi/22) Es] & (Eos| wt 

<aiao & Ss Bo ES| esis « leSsl ee 

£e le- 3 = nm |S cn] Be ra 2 |SOf!] =& 

= /8csi © | s | = lSesi8 |& |e | & S8si sé 

a |Son| gs 2 2 /S=s| = = 5 a faba s 

—~ jae! a Y S ISFele 3 § B |heo| = 

Q 5) é) Q = iA -¥ a A nm ie = 
New England_............| 37.2 0.0 0.0 0.0 478 2.9 | 91.6 0.0 126 0.0 0.0 369 
Middle Atlantic. -_--_.---- 15.3 0.0 6.9 1.9 110 6.0 | 51.8 2.3 122 0.0 1.9 102 
East North Central___--_- 7.4 0.0 1.2 1.8 189 5.5 | 41.7 1.2 113 0.0 0.0 155 
West North Central-_---. 11.3} 0.0}; 0.0} 0.0 20; 0.0 | 76.6); 0.0 104; 0.0); 0.0 47 
South Atlantic............| 11.6 0.0 | 39.8 5.0 321 1.7 | 72.9 3.3 108 0.0 0.0 124 
East South Central_.-._._- 35.4 | 0.0 | 82.6 | 29.5 0; 0.0} 64.9); 0.0 7; 0.0; 0.0 30 
West South Central --___--. 14.3; 0.0; 17.2) 11.5 29; 0.0; 8.2) 0.0 23); 0.0; 2.9 32 
PEER onthuccsasacses 7.9; 0.0] 31.8 7.9 1,040 | 0.0 [174.7] 0.0 334 0.0; 0.0 16 
EE dain cpiainickansmnephs 14.2; 0.0 7.9 1.6 40 6.3 | 39.5 4.7 57 0.0 1.6 57 

CN a ae 14.1 0.0 | 10.8 3.2 167 4.3 | 58.3 1.9 108 0.0 0.9 116 





* * 


DEATHS DURING WEEK ENDED FEB. 1, 1947 


[From the Weekly Mortality Index, issued by the National Office of Vital Statistics] 


” 














, Correspond- 
Week ended 
> ing week, 
Feb. 1, 1947 1946 
Data for 93 1 cities of the United States: 
a ae estmeiddudaientiond 9, 602 10, 100 
ES ETE RESTS 1 7{ eee 
Total deaths, first 5 weeks of year.. 50, 367 54, 256 
Deaths under CO ee eee 810 586 
RO NS a SN ee “ fg CR ee ee 
Deaths under 1 year of age, first 5 weeks of year....._.........--.-.-.--- 4, 188 3, 014 
Data from industrial insurance companies: 
ERE ST ner eee 67, 288, 191 67, 156, 155 
ee Ik wenduecetéedeoe 13, 746 16, 146 
Death claims per 1,000 policies in force, annual rate 10.7 12.7 
Death claims per 1,000 policies, first 5 weeks of year, annual rate____._..- 9.9 11.9 




















FOREIGN REPORTS 


CANADA 
Provinces—Communicable diseases— Week ended January 18, 1947.— 
During the week ended January 18, 1947, cases of certain communi- 
cable diseases were reported by the Dominion Bureau of Statistics of 
Canada as follows: 

















Prince y New Sas- British 
, Nova Que-| On- | Mani- Al- 
Disease Edward Bruns- katch- Colum-) Total 
Island Scotia wick bee | tario | toba ewan berta bia 
EE. |e ee 21 1] 292 577 44 37 83 132 | 1, 187 
(TR, Eee iS es 43 9 3) Ses | eee 59 
ES RTS ES SE Sess A" * Pa CE ER Breer a 
TLE ETRE SLT EEE 17 , weston 1 13 17 “Y 
TUE RT SRE eR | Ra tal Wee 2 30 
a a iP aaiae 178 3 109 72 147 203 290 444 | 1,446 
Meningitis, meningococ- 
ES eee a es 1 2 1 See 1 y 
ri EL ET 2) MAMROEGT Skakisceowt ae 605 63 173 40 274 | 1,100 
_. TEL EES Se RR ri ' Voted? Saat belee ae eer es 2 
| SRR, Ss 2 3] 133 106 5 1 2 7 259 
Tuberculosis (all forms)._|________- 4 10} 114 7 39 | 32 238 
Typhoid and paratyphoid 
NE Ee FS Ie eee 14 7 as ee ee 2 17 
i Ae CaN HO TE | SRR 5 arate 1 3 
Venereal diseases: 
TE ee 34 18 | 173 96 43 26 57 v4 541 
PS A aaa 1 20 1 101 71 10 12 6 59 231 
SCS Ee eS OE ee ee ee cee 2 2 
Whooping cough.........|........- F Pedsbnett 34 85 16 3 | 1 16 157 
































WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, 
TYPHUS FEVER, AND YELLOW FEVER 

From consular reports, international health organizations, medical officers of the Public Health Service 
and other sources. The reports contained in the following tables must not be considered as complete or 
final pe regards either the list of countries included or the figures for the particular countries for which reports 
are given. 

CHOLERA 
[C indicates cases} 


Norte.—Since many of the figures in the following tables are from weekly reports, the accumulated totals 
are for approximate dates. 


























\January— January 1947—week ended— 
Place | Novem- pom. —- — 
| ber 1946 4 " 18 25 
ASIA 

ETI SOILS SS 2 Se Cc | Se ee ee Se ee 
ge RN, SRE SRT UNE. ce. Pa NCS Cc 1, 462 81 | as Sar or ae 
LEER TENS IY AE 5 SRT ER Cc Se Peas RAI SE SS ae 
I SEIS Be Cc 188 7 SEY Se ree Pree 
Ra Se: © Sor ae Cc | RS AS ORR RS “88 AEF. 
RS: 8, TPES Cc 98 |, RRR RR TS Oe ere 

China: 
I Cc SS a ee ae ee eae 
I Cc I PC ORR: NE NES | 
AREA, RTE Cc |  : REET “I Ieee 
i i i ee Cc i | aS A MERE ARE re eRe 
EG RR EEG Cc EE SR area a en 
RS aR Ey 2 Cc | A STE: TE SRE: ie 
a TE A RE RES a: Cc EER APCS Mie ST VS Le 
“Te Cc | EE TLE EY SA rhe See 
Ee aS aE Cc | TS HESS MER SS Sere 5 re 
a Cc SCE OR eR ST Hegel 
TRE SRI Sg) RS RRR AT epee 
Ki «ss ERT 9 Cc < | | SORES MESSER GERI SoS ° SReReE 
EE REE ATE ie: Cc 1! | EO AEC EAT eet: arene 
PT IIo oc a ccccnccsceconeess Cc | aR CAE MES ER: Tey Cera 
Kwangtung Province..................... Cc  § Se EN CE Bo Ste 
i icdtbdstieseedess sinidaiaiedatainie Cc ROT OS RR NER CE ‘in 
RT Sn i eenndindanenan Cc BED Enpciddccatiodstthediustistelbisacks ch dticens 





See footnote at end of table. 
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CHOLERA—Continued 





Place 


Decem- 


January 1947—week ended— 





ber 1946 


18 











China—Con. 


Medeee 


India “eer 


Indochina (French): 
bod 


asla—continued 
Kweichow Province................-------. 
Oe) ON Saas 


Szechwan Province_...__.._...--- Lie ae Cc 
EEE ES ie 






















2Im 


1 ore ported cases. 











PLAGUE 


3 From the beginning of the outbreak in April or May to approximately Sept. 1, 1946. 


(C indicates cases; P, present) 








gian Congo 
British East Africa: 


 . 
Uganda........-. 


angsi Pro 
Kwangtung Province.__................-.- 
no Province 


See footnote at end of table. 


AFRICA 
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PLAGUE—Continued 
January—| Pecem- January 1947—week ended— 
Place Novem- a a l wa octal 
ber 1946 4 | u }] w |] 2 
asla—continued | 
Indochina (French): Cochinchna- --.-__._...- i oa Pee en Ee Re. ek ee 
RET IES 4 BIS FAG TOE RE Cc | a RPE CRS, 2 7) See 
| il PRATER Lil OE ETE POAT DIE Cc i Nested athe SEX 
Pe tite irae ircineiindioabeines, A ed SE Cc 16 | eee 1 © 
TR TRS, SES Cc 38 4 Ade eh 1 
EUROPE | 
Great Britain: Malta, Island of ._............- Cc * eee 
Portugal: Azores.............-- By 315 8 
NORTH AMERICA | 
| 
Canada.‘ | 
SOUTH AMERICA 
Argentina: 
Ee ee ae ee Cc , eae 
Cordoba Province............-.--- oo |, Sm 
Bolivia: 
Chuquisaca Department.___-._. -.-- Cc 1 
Santa Cruz Department -- re | ES 
» —~ Department—Plague-infected | a P 
raz 
Alagoas State. ........-.-.-- ..C | ERAS 
EL I Cc 32 |. 
Ceara State __ tpimbhe Cc 44 
Minas Geraes State... |) ae 12 
Parahyba State_........_-- » re 
Pernambuco State... pi Cc 7 Sa ee A ; 
Ecuador: | 
Chimborazo Province. ; Cc 2 5 |.. | 
, eS, a Cc 34 4 
Peru: | 
Lambayeque Department--__. ey 14 1 |. 
Libertad Department..." -G|....... 5s z | | 
ma Department --__-.-- a: 
Piura De ent __ Cc 34 5 
Tumbes anes siidnwes Cc ye eit 
P ected rats_.._.. on aveeetnus a i eS wid , 
a i A SE Cc \ aa a | 
OCEANIA 
i 
Hawaii Territory:5 Plague-infected rats__.........; 6 94 shccupal | |-- 





i Ingato 16 cases of pneumonic plague. 

? Includes 52 cases of pneumonic plague. 

’ Includes 2 cases of pneumonic plague. 

‘ The imported suspected case prev: y ae has not been confirmed. Under date of Sept. 14, 1946, 
plague infection was reported in a pool of fleas squirrels in Alsask and in a poo! of fleas from squirrels ir. 
a rb, Saskatchewan, Canada. 

Plague infection was also proved in Hawaii Territory as follows: On Feb. 5, 1946, ina met 29 rats; on 
po. 13, 1946, in @ pool of 64 fleas and 15 lice recovered from 7 rats and 22 mice; under date of July 3, 1946, ina 
pool of 50 fleas recovered from 7 rats and 46 mice, and in & pool of 51 fleas recovered from so Tee under date 
of July 17, 1946, in a pool of 48 fleas recovered from 22 rats, and in a pool of 56 fleas recovered from 33 rats; 
under date of Sept. 12, 1946, in — of 48 fleas recovered from 22 rodents; under date of Oct. 9, 1946, in a 
pool of 36 rats found on Sept. 10, 1946; on Jan. 9, 1947, in a pool of 31 rats. 





SMALLPOX 
[C indicates cases; P, present} 
AFRICA 
RR ee ean ts Cc  ) SS ee eee Ree 
SERRE SEAS ROCKS, GRR EF ERT & Cc RE: RRM OVER Pet Tae 
SS EES PRUETT Cc | SI Se. .S lI eee 
..lt:sC RR TEESE ET ee Cae eT |) ERS Ce CE SR rT. 
Un ee Cc 1 3, 368 1115 ) ij EPR ER. aE 
British East Africa: 
Ee ee ee Cc 35 3) 6 ll 
ORR E  aaet 12 Saas Cc 717  ; 44 9 
MS Se as SS Cc 6, 004 Tf Se ee Pa 
sachet citbianditnatiensnbindinicctaes Cc 6 LR a! inet 

















See footnote at end of table. , 
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SMALLPOX—Continued 
January— January 1947—week ended— 
Place Novem- ay i. —— 
ber 1946 4 ul 18 25 
AFRICa—Ccontinued 

SE ditt dis a cutinncccpcccecssnuse 90 a ae ae 
Rn Sigh ER RR Sanne ee rE pee eo 1, 581 fA i) 2 es 
ITE citt nit naedtemanadlbcnigbesanitaiiah 391 13 5 | ee. 
ae ii nina niihietiindind haneneniatmbeandt wenn EES | Ae RE Se. 
French Equatorial Africa. -..............----- | AES SE SS RES? RA 
| OS er en 935 | & eee ye. ah 
French West Africa: Dakar District ._.......- a Re Se ee 
Dalia dh mekbideaamppeekceeaniniipurats Cc | SRR SS . ee Mai meee 
 . _— Se See 1, 360 132 |) a So 
ee ae 1, 465 Ee | ae eee 

II ieialididhe:ciitamasiesetitenad einem inaitaeetie-wuadlle 190 | SR IE Pe Se 
age a eee 215 74 SE 90 
RR ERE DRA SEC Sat DeerRe cites ORM 
EERE Sy | ee , | eer 
7 Sta” ae i ~ Ma See Be OO 
TEETER SS a, A Sa Se MS jie 
A | i >: SRP Ret SRI SR 


| ER AN Be Ea sae 


NORTH AMERICA 


See footnotes at end of table. 
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SMALLPOX—Continued 
January 1947—week ended— 
January— 
Place Novem. | Decem- | _____. ; 
ber 1946 4 TT 18 25 
SOUTH AMERICA 
DO cinntneacdecsiinctdandessbewtin aaa | ae = Pee 
7 RRR SS YR a PRS a eh EI onda 874 | SSO Sei ease ee 
<a 1 305 15 | RE Pe ih ae 
EE RE SS eS Cc 1,014 SRE _) SOS Law 
Sonee-~ sdbipncdwetianaeaieeketadanaietag 9 i |, ee | pnednhitinienmias 
EES a ee ee ELE EN PPE Bi 2 
Furs eC Le SS Se S = eecececcce|occcccce ee Sees Se 
ES ee a ee |) SES RS SE RA be Ae 
i mn. iia eil eadiihntaihentiepllotmnptiaiaae Cc 11,745 i, Mees 150 |...- Seeucnen 
OCEANA 
ET OSE 2 a Sa Se ee eS Pidibeus 
\ 
1 Includes alastrim. ‘Im ed. 
2 For the period Jan. 1-10, 1947. 5 Includes imported cases. 
3 For the period Jan. 1-20, 1947. 6 Off-shipping. 
TYPHUS FEVER* 
[C indicates cases; P, present] 
Igeria —— Cc 783 
A oe See a} | Ce ee ee! eens Peay oe 
OO eee — 7 | CR Se PR NEN Se 
pS ERE Cc 2, 557 10  Eubdistendlpprecetdivsntaade 
British East Africa: 
A . o 2 Seer re SS ae 
I Konthatdiunnidibetiateds | 7 eee 0 Se ET ESR ee 
RE denventcacsienadqnseieeeshinearesacemaen Cc 1, 393 14 _ | eee ee Ee 
__ ERE ee eee: 1,324 62 __ | ES IF Ukktiecs 
French West Africa: Dakar District .......... Cc 7 ESE: Ree KEPT EAE OFT 
Fe * ees a es eee Re Lee 
Mad _ aes © a SS an er & 
ic cncenenséaumpiegdionsesupall Cc 3, 744 | SE EE PS MTN ee 
ee Cc |) ES EE, ST ae 
TASTE SE Cc |) a one -eclescoucediotesecesdoceosces 
i dhntebcis e-anedtenecsanbiniens Cc | ee ee See A See 
ON See Cc a ee a ee 
| LA RR eS | eR Se AR Ne AN 
TO hie atimiilidindicwniynsovdin ammandll Cc | reek MR Ree acta 
Union of South Africa !....................... Cc 510 th ten eee. P ge Sante 
ASIA 
IT cintetitckhinrenninaiiehelaees Cc a RE cere ee: a8 
Ns cc dintddvedanesiindndsdhbseniiead Cc 3 DE Didictindinbcenbutlenekscndiibamane 
Cd icntidndwieeadbtanccdadne sided Cc 381 7 eo Se es ree 
EAP LES CELE Cc 299 | Se A Seas Meee 
I innteepsssaccsensousiadsoe Cc 61 _ | Stas SO CAs lel 
| RR EE EET SRE PETA Cc , SP es: Selo Serhak 
ES 2S TT Cc 205 14 6 4 1 2 
ER ere es, SER Cc 30, 907 BA 39 aE i 
RE SE dein dtenedudeccsrcsadipeddésimie Cc |) PS, Se ees 
ct cnnminasnebsnmiadinadaindminmiataiie Cc 89 D Pikdectedinteconticnintvelamesa 
al ntcanthnetemadinnntninndiichs, “date Cc SS a SO Se s! Oe 
Philippine Islands !_......-. ee See te Cc OD Erasencsdaciocs anciliccussecdlsasanendinasost 
_— . ely Ss Cc 2 1 | RCS Aiiglel SI 
SGN dn acuisnwscianwesdeccnauban Cc | eS Se SL Rt 
yA CNT ee, | 5 ES. SS MESES WR Se 
Turkey. (See Turkey in Europe.) 
EUROPE 
RES Ee te WL ae Saioat 
OS} SSE CS RE eee 5 a 
4 A a Me Ba 
1, 033 87 27 | ee. 
788 yy RR eee ie ge hed 
8 RN RRRESE SPER RE ac. hn thei | ae 
1, 869 1D Rcdoangutlibladiniediibesotuecdiienmmusd 
ee: TED tap eh... 
9 ES Ee eee Sa. 
— g RE ESR EERE aR ——_ 
584 47 13 3 __) eareeet 
1, 046 60 2B 17 Pi eihedsses 





See footnotes at end of table. 
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TYPHUS FEVER*—Continued 





January 1947—week ended— 


ll 18 


EUROPE—continued 


rlands ! 
land 


Canary Islands 
Sweden ? 
—— i Pa SEE ; 


Union o3 Soviet Socialist Republics: Ukraine -- 
Yugoslavia 





rn See... cuseet sews naman Cc 
Panama (Republic) _----_- 

Puerto Rico ? 

Salvador 

0 ) a aes 


SOUTH AMERICA 




















OCEANIA 
Australia 2__ aeddid aiieh deans 
Hawaii Territory * : 
* Reports from some areas are > puobebly ‘auntins type, while others probably include. both 1 murine and! 
louse-borne types. 
1 Includes cases of murine type. 
* Murine type. YELLOW FEVER 


(C indicates cases, D, deaths] 











AFRICA 


French ea ag te = poten Carnot. -_. 


Qaaaaaq aa 


Sierre ne: Pujehan_- 





SOUTH AMERICA 


Bolivia: Santa Cruz SSPE. , 
Brazil: Para State. 
Colombia: 


Peru: San Martin Department. . 
Venezuela: 











1 Includes 2 sus: cases. osis confirmed in 4 cases. 
3 Diagnosis con x 0 deaths. 
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